Mutagenic effect of borocaptate sodium and boronophenylalanine in neutron capture therapy.
To investigate the mutagenic effect in boron neutron capture therapy (BNCT), Chinese hamster ovary cells were incubated with 10 B-enriched borocaptate sodium (BSH) or para-boronophenylalanine (BPA) before exposure to thermal neutrons, and the occurrence of mutations at the hypoxanthine-guanine phosphoribosyl transferase (HPRT) locus was measured. BSH or BPA was added to cells 20 h or 2 h before irradiation and removed before irradiation. Cells were irradiated with thermal neutrons. The biologic end point of cell survival was measured by colony formation assay. The mutagenicity was calculated from the mutation frequency at the HPRT locus. The mutagenicity of BSH and BPA was similar to that of 10B boric acid when the cells were irradiated with neutrons at an isosurvival dose after 2-h preincubation. Preincubation with BSH for 20 h, compared with preincubation for just 2 h, had no effect on either cytotoxicity or mutagenicity in BNCT. However, with BPA, 20-h preincubation, compared with 2-h preincubation, caused an increase in the cell killing effect, but a decrease in the mutagenic effect of the BNCT. After 20-h incubation, BPA was less mutagenic than BSH. The mutagenic study of electroporated BPA or BSH revealed a reduced mutagenicity. These results suggest that the retention of these boron compounds in the cells causes a more accurate assault on the cell and lessens the chance of misrepair after neutron irradiation.